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^<yhASC-5£ffifflU S&tfcfc'J 7M/2de 
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1 ~?X'fo 0 . affiHJSRa^'5^y^xhn-A. 40 
£®&K**€R 1 36* 5 6 y^/x h n-Afj>4 ; t 
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0^77>LT^4. H9£D*gHT'li. H»BJgRa^l2 
jj-y;/Xhu-A. ^HffiJtS^ffiRt^'2 0 2>fy^ 
Xhn-AT*0. Ell OcOjgftTli. StffiffiSRa** 
10 6^^hn-A. ^HfflSft*;fflRt*n 1 6 
1 jj-y/x h u-AT"J> 0 . Iter* h mWtfyxSM 
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1 0c7>*S***jELV^J1 t $r*ao 5 Cin^<7)ll9-ia 

1 i*%-fj;3t. mimtf§TMx\ T>wjim<offl 
[o 0 5 1 ] 01 2i±. fnary-H®B*t3^iag 

mm£9 0JK-f-9lH^L.T. 2 0 0/ 1 mCl-5t2j«m 
b - H tUDK 4 El % X -v y- y ^ LfclS 

awo^«io^L-cv^4. @i2«*ss-ett. Sffl 

ISRatfl 57fyfXbn-A. WfflS*^fflRt 

1 6 4 >r y h p-i.t'^4 . Z-<r>WtfTk$i. 0 
fc. S H H H {t;^7X^S:^5ry7K«fifiL)?E^-t4t. 

i«*S». «-5ifery^'J^fc:J:4 
yt*-3'<^c0ffM^B±§ixT. 
«*MA s ¥?tt^il. *SaS* i f6l±$n4vli:^ 
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P.*^£U y •^0^#^^)BJ5tt^„ i-f. HIE 

X$-t#4. dcO^'5xS«$r, pH6<73^^yjISJW 
-T4Ty- 3^ilif LTa^L. L*»4 

laaisffa. ^5x*HiPtjsi*i-«sttffcu 

SStt^L^a. Ni-PS:2 5^ny(?3Jg§t^-yJf 
[0053] Jf-WtS*. >f ^y/J<T&^raUc#5X 
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[0055] -f *?ffilte. iiyX<*<nT)Vt} U 

y^^<^tf7;-KWt:J:(). 

-tzmx-foi. ry-Kmswcti. 7jcom5\7»i?fc<J: 
z t wx-z . i o jfawtii . friars* >j mm. 

[ o o 5 6 ] ttz. tj- vnm*ii. -at. 

WMtiwtlS^ JtlttfeJwS: < xttttub: 

[ 0 0 5 7 ] WJtflS^fa?!*'?^ 
tRt& ZklzX*). Z:<nT)Vi] 'J */UfK««fc: 
±3-fr4£ -eottft. f<«KSil(:^^ 

■y ?m<vifz.3t£.i>im\Zti&<ox\ 
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[00 58] Sfefc, KSlT-fX^fflf^^XSK 
KWLTtt. >f JfyTKT'^tl.^ttCiD, NI-P 
> -y *Of«?J £ ft±1" & <T i: S . * ^ISS, ^ 

[0059] 4*ym&* memtmssm 

10 -fSClttiD. SffllEffi^JSJnL. -lixSrHDD (/\ 

[Hi] HHi, fimT-fX^fflTy^xsMcoxA'-y 

[02] 02(i. MS*SL (Blank). pH6CO 
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y-HOn* (-y^^k) t^-e^i^^»37>aa 
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ry-Ki;f)?7j< (-f^-yTK) Jo±v'pH3--pH5<7)r 
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* NOTICES * 

Japan Patent Office is hot responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A washing method of a glass substrate for magnetic disks characterized by for activity 

ion water by electric polarization washing a substrate, and removing an alkali component on the 

surface of a substrate alternatively in a glass substrate for magnetic disks. 

[Claim 2] Said glass substrate for magnetic disks is the washing method of a glass substrate for 

magnetic disks according to claim 1 characterized by being a glass substrate or a crystallization 

glass substrate pulled up from chemical-strengthening processing liquid by the alkali ion 

exchange. 

[Claim 3] Said activity ion water is the washing method of a glass substrate for magnetic disks 
according to claim 1 characterized by being anode electrolysis water. 

[Claim 4] Said activity ion water is the washing method of a glass substrate for magnetic disks 
according to claim 1 characterized by being anode electrolysis water which has hydrogen ion 
concentration of pH 5-6. 

[Claim 5] A manufacture method of a glass substrate for magnetic disks characterized by for 
activity ion water by electric polarization washing, and removing an alkali component on the 
surface of a substrate alternatively in a manufacture method of a glass substrate for magnetic 
disks after the manufacture last polishing production process which makes predetermined surface 
roughness to a glass substrate. 

[Claim 6] A manufacture method of a glass substrate for magnetic disks characterized by for 
activity ion water by electric polarization washing a glass-ceramics substrate, and removing 
alternatively an alkali component of the amorphous glass surface and an interface of a crystalline 
and amorphous glass after the last polishing production process to which predetermined surface 
roughness is made in a manufacture method of a glass substrate for magnetic disks corrosion 
resistance and whose plating adhesion force improved. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture methods, such as a glass 
substrate for magnetic disks characterized by washing in detail a glass substrate, a crystallization 
glass substrate, etc. which were pulled up from the chemical-strengthening processing liquid by 
the alkali ion exchange with the activity ion water by electric polarization about the manufacture 
method of the glass substrate for magnetic disks used for. the hard disk used as a large-scale 
storage of a computer. 
[0002] 

[Description of the Prior Art] Although the substrate which carried out nickel phosphorus plating 
of that surface has been used widely conventionally, using aluminium alloy as a substrate for 
magnetic disks, the rate that a glass substrate is used has been increasing for needs, such as a 
miniaturization of the latest hard disk drive, densification and reduction in surfacing of the 
magnetic head for it, and improvement in pair impact nature. 

[0003] Properties, like the glass substrate for magnetic disks bears the centrifugal force by 
rotation of a drive and the impulse force by the collision with the magnetic head are required, 
and the big glass substrate of a different mechanical strength from usual glass is required. 
[0004] In order to satisfy the above mechanical strengths [ whether the glass ceramics which 
have the structure of making a detailed crystalline distributing and forming into a matrix as a 
glass substrate, and giving reinforcement by the distortion are used, and ] Or make alkali metal 
with a big ionic radius (for example, K+) permeate the surface by thermal diffusion after 
processing a glass substrate into a predetermined configuration, and the big compressive stress 
by the difference of an ionic radius is given to the surface of a glass substrate. The glass substrate 
of the ion strengthening mold which strengthens glass substrate ** is used. 
[0005] Especially, in recent years, it is required corresponding to this in connection with carrying 
out densification of the storage element of the hard disk accompanying using an MR head 
(magnetoresistive head) and a GMR head (high density magnetoresistive head) that the amount 
which surfaces said magnetic head from the surface of the disk substrate should secure the 
smooth side of the degree included in the field of the degree which is less than 3 00 A (angstrom 
is sometimes hereafter indicated to be A). 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the magnitude of the crystalline of 
said glass ceramics is the magnitude of micron order, it faces grinding the glass surface and the 
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trouble of changing the surface which must be smooth essentially to micron order according to 
the hardness difference of the amorphous body of the shape of said matrix and a crystalline or 
the difference of the chemical property is pointed out. When such a glass substrate is used for a 
magnetic disk, this The so-called low surfacing-ization which makes arm heads, such as said MR 
head or said GMR head, approach, and surfaces them becomes difficult, and it sets on said arm 
head. The trouble that the so-called modulation (adjustment knot) is observed is made to invite in 
the playback output in connection with the densification of the above-mentioned magnetic disk 
in the formation of a ** truck of the so-called truck which forms a storage truck in a narrow 
field. Such a trouble is avoided and it is becoming difficult about the disk substrate surface to 
secure predetermined smooth profile irregularity in the magnetic disk which uses the above- 
mentioned crystallization glass. For this reason, plating and using nickel-P for a polished surface 
came to be examined by the glass-ceramics substrate. In this case, since alkaline polishing liquid 
was generally used for polishing of glass, the alkali component remained in the surface of an 
amorphous portion, and the gap of a crystalline and an amorphous body, and the adhesion of 
plating was worsened, and it reacted with the moisture in air, and carbon dioxide gas, and there 
was a problem of producing the corrosion of the letter of a projection. 
[0007] As for current, the tempered glass by the alkali ion exchange is widely used for a 
magnetic disk. However, it sets to the hard disk which used the tempered glass by such the alkali 
ion exchange. In the drive (drive) of the disk in the case of using above MR and a GMR head 
especially In order for the limit of recording density to be made to make the magnetic storage 
layer of the disk substrate surface thin to 100A or less and to reduce the space loss by data 
medium of said arm head itself from the relation of a data-medium noise, The protective coat 
formed in the surface also forms conventionally what was needed about 150 A increasingly thinly 
to about 50A. 

[0008] The moisture with which especially the factor as which a data-medium noise is 
determined speaking of a data-medium noise is adsorbed into a magnetic film spatter adhesion 
production process with the surface smooth nature of a glass substrate is considered as a cause. 
That is, just before a glass substrate is in a data-medium manufacturing process, it is washed, but 
if an alkali component exists in the glass substrate surface, the S/N ratio which is a data-medium 
property will worsen with the moisture with which it was easy to adsorb moisture and it was 
adsorbed. Furthermore, if an alkali component exists in the glass substrate surface, the alkali 
component will permeate into the magnetic film formed in the glass substrate surface, and will 
cause a corrosion (corrosion/corrosion). It will reach to an extreme of the worst conditions, such 
as making deterioration of the storage layer after formation invite on the occasion of film 
formation of a storage also among some alkali components etc., when sodium ion exists 
especially. 

[0009] For this reason, conventionally, in washing in front of the data-medium manufacturing 
process of said glass substrate, sulfuric-acid phosphoric-acid liquid washes a glass substrate 
immediately after chemical treatment strengthening of glass, and removing the alkali component 
of that surface is proposed (JP,9-22525,A). In addition, in order that the surface roughness Ra 
needed in recent years may obtain finer surface roughness in a glass substrate 5A or less 
although there are not not much existence of the above-mentioned alkali component and 
especially necessity of taking existence of sodium ion into consideration when surface roughness 
Ra manufactures the glass substrate which is about 10-20 A, the last polishing production process 
is needed. However, since the new shelf surface exposes the surface ground by the glass 
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substrate when surface polishing was given by the final process as a result of polishing, the 
concentration of the alkali component which exists in the glass substrate surface does not fall. 
Moreover, when the micro crack which is a fine crack existed in a glass substrate, in this 
polishing production process, polishing liquid etc. permeated the micro crack, this accumulated, 
and there was a problem of becoming the cause of surface data-medium corrosion, in the 
magnetic disk of the glass substrate used as a product after all. 

[0010] And even if it is going to remove the surface alkali component after this last polishing 
production process and washes that surface using the usual acid etc., an alkali component is 
removable shortly, but it is processing with the liquid containing an acid, surface roughness falls, 
and in order to remove further the acid component which remains on the surface of a glass 
substrate, a new washing production process is needed. And the component which makes an acid 
a subject shortly when washing by the acid is performed still remains on the surface, or the micro 
crack of a glass substrate is permeated, it mixes into the film of magnetic-recording data medium 
with the osmosis object to these surface residue or micro KURRAKU at the time of a magnetic- 
recording data-medium spatter, and said result which lowers said data-medium SN ratio similarly 
is brought. 
[0011] 

[Means for Solving the Problem] A production process which performs a time amount ion 
exchange reaction predetermined in the inside of an alkali ion salt bath which this invention 
tends to cancel a trouble on the above-mentioned conventional technology, is made, and fuses an 
alkali ion-exchange mold tempered glass substrate after processing polishing in a predetermined 
size, A production process which melts and removes alkali salt adhering to the surface of this 
glass substrate from the usual acid, About a glass substrate which performed the last polishing 
production process of spraying polishing liquid on the surface until it becomes 5 A or less about 
the surface roughness Ra of said glass substrate A production process washed with activity ion 
water containing hydronalium nium ion of predetermined concentration by electric polarization 
is performed, and a production process washed with pure water and a production process dried 
after pure water washes are performed after that. Moreover, this invention performs a production 
process washed with activity ion water by electric polarization which contains hydronalium nium 
ion of predetermined concentration about a glass-ceramics substrate which performed said last 
polishing production process with alkaline polishing liquid, and performs after that a production 
process washed with pure water, and a production process dried after pure water washes. 
[0012] That is, especially invention concerning this application claim 1 is characterized by for 
activity ion water by electric polarization washing a glass substrate or a glass-ceramics substrate 
pulled up from chemical- strengthening processing liquid by the alkali ion exchange, and 
removing alkali metal on the surface of a substrate alternatively in a washing method of a glass 
substrate for magnetic disks. 

[0013] Moreover, in a washing method of a glass substrate for magnetic disks which invention 
concerning this application claim 3 requires for said claim 1, said activity ion water is 
characterized by being anode electrolysis water. 

[0014] Moreover, in a washing method of a glass substrate for magnetic disks which invention 
concerning this application claim 4 requires for said claim 1 , said activity ion water is 
characterized by being anode electrolysis water which has hydrogen ion concentration of pH 5-6. 
Moreover, especially invention concerning this application claim 5 is characterized by for 
activity ion water by electric polarization washing a glass substrate or a glass-ceramics substrate 
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pulled up from chemical-strengthening processing liquid by the alkali ion exchange, and 
removing alkali metal on the surface of a substrate alternatively in a manufacture method of a 
glass substrate for magnetic disks. And invention concerning this application claim 6 is 
characterized by for activity ion water by electrolysis washing a glass-ceramics substrate, and 
removing alternatively an alkali component of the amorphous glass surface and an interface of a 
crystalline and amorphous glass especially, in a manufacture method of a glass substrate for 
magnetic disks corrosion resistance and whose plating adhesion force improved. In addition, 
invention concerning this application claim 5 term and the 6th term can do the best effect so by 
carrying out using anode electrolysis water and anode electrolysis water which has hydrogen ion 
concentration of pH 5-6 especially as activity ion water. 
[0015] 

[A mode of implementation of invention] (The first example) First, an oxide of the following 
components is fused as alkali ion-exchange strengthening mold glass, and a pellet is made. 
Si02 61.8 WT%aluminum 203 3.0 B-2 03 l.lNa20 9.0K2O 9.0MgO 3.0ZnO 12.0TiO2 0.6As 
203 0.2Sb 203 0.3, next a glass material substrate which presses an obtained pellet into 
predetermined size in hot pressing, and does not have air bubbles are obtained. And a 
predetermined size is processed through inside-and-outside periphery processing and rough 
polishing precision polishing. 

[0016] Subsequently, in fused salt containing a potassium nitrate etc., a processed glass material 
substrate performs an ion exchange reaction at temperature of 400 degrees C for 3 to 5 hours, 
and forms about 40-micron strengthening layer in the glass material substrate surface. Abrasive 
materials, such as colloidal silica, are used after forming a strengthening layer, and the glass 
material substrate surface is ground so that surface roughness Ra may become 5A or less. 
[0017] In anode electrolysis water (sometimes henceforth "activity ion water") which has various 
kinds of ion concentration, predetermined carried out time amount immersion, said glass material 
substrate was washed, the glass substrate material itself was rotated after washing with pure , 
water after an appropriate time, spin desiccation was performed, an anticorrosion test between 
ten days of 80-degree C 90%RHs which is a kind of a semiconductor error criterion was carried 
out after that, and surface roughness and the amount of the maximum projections of the glass 
substrate material were measured. A table 1 shows a glass substrate processing condition by ion 
water. 



[0018] 
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[0019] In a table 1, Sign Ra shows early center line average roughness. From a granularity curve 
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It is the value which sampled a portion of measurement length in the direction of that center line, 
and carried out the arithmetic mean of the absolute value of deflection of a center line of this 
sampling portion, and a granularity curve. A same sign RP It is Peak of the so-called maximum 
min which specifically shows a difference with the maximum mountain height and the minimum 
valley depth on a measured line, to peak is shown. Even if it is immersed in anode electrolysis 
water of with a pH concentration of about four to six ion concentration and washes so that it can 
know from a table 1, this washing shows not degrading surface roughness of a glass substrate. 
Moreover, an anticorrosion test between ten days of 80-degree-C 90%RHs was carried out for a 
glass substrate which carried out ion processing, and the maximum surface projection on the 
surface of a glass substrate was verified. A table 2 is as a result of [ the ] verification. 
[0020] 
[A table 2] 
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[0021] Although a glass matrix will be destroyed and corrosion of the surface of said glass 
substrate will generally be promoted when the surface of said alkali ion-exchange strengthening 
mold glass substrate is processed in the condition that pH ion concentration is high As shown in 
a table 2, it is anode electrolysis water of moderate pH concentration. In a mode of this operation 
With anode electrolysis water of 5-6, if pH concentration (ion concentration) washes the glass 
substrate surface It can know that alkali metal which exists in the glass substrate surface is 
removed, consequently the corrosion resistance of a glass substrate improves rather without 
destroying a glass matrix of a glass substrate. 

[0022] Furthermore, since a glass substrate which was immersed in anode electrolysis water of 
with a pH concentration [ such ] of about five to six ion concentration, and was washed has low 
alkali surface concentration, the water of adsorption is suitable as high density magnetic- 
recording data medium few. Then, degasifying measurement was carried out for a glass substrate 
which performed such processing, and an unsettled glass substrate with a quadrupole mass 
spectrometer, and a generation-of-gas condition from a glass substrate was verified. A thing 
which is pretreatment of the usual magnetic-disk spatter production process and which carried 
out pure water washing spin desiccation was heated in this degasifying measurement in a 
vacuum, and said quadrupole mass spectrometer performed gas analysis to it. The result is 
shown in drawing 1 . 

[0023] It is the graphical representation in which drawing l's showing a condition of water 
adsorption which exists in the surface mentioned above by washing (immersion) to anode 
electrolysis water performed before a spatter of a glass substrate for magnetic disks, and showing 
a generation-of-gas condition at the time of drawing 1 (b) being immersed in anode electrolysis 
water of pH5 for 1 minute in a glass substrate, and washing a case where drawing 1 (a) does not 
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have washing with ion water. When it is immersed for 1 minute and a glass substrate is washed 
in anode electrolysis water of pH5-to the generation of gas being greatly seen near temperature of 
450 degrees C when there is no washing with ion water so that it can know also from drawing 1 
(a) and (b), that the generation of gas is controlled greatly can know. 

[0024] In addition, in a mode of the above-mentioned implementation, although it was used for 
washing of a glass substrate for magnetic disks used for a computer storage slack hard disk as a 
candidate for washing, similarly, this is the manufacturing process and can be applied to a 
semiconductor substrate for magnetic disks exposed to existence of alkali ion into a polishing 
production process. 

[0025] (The second example) Invention-in-this-application persons are anode electrolysis water 
(it is also sometimes hereafter called M ion water".) of with a pH concentration of about five to six 
ion concentration about alkali ion-exchange strengthening mold glass of the first example. 
Surface hardness of this glass substrate is raised depending on change or immersion time amount 
of ion concentration, and it could know affecting the pair impact engine performance further. 
[0026] Namely, although polishing liquid containing an alkali component is used at the last 
polishing production process of data-medium manufacture of said glass substrate in order to raise 
the degree of ****** of a substrate, it reacts with an alkali component which exists in that 
polishing liquid, therefore a silicic acid component which this component generates at a 
production process of polishing, Si-O association which is a frame with data-medium glass is 
destroyed, and, for this reason, that surface hardness decreases remarkably. Therefore, the degree 
of ****** can be raised and surface hardness and corrosion nature can be made to improve by 
being immersed in ion water and washing by final process of polishing , by removing an alkali 
component and performing dealkalization processing and etching processing for the surface to 
coincidence. 

[0027] When drawing 2 and drawing 3 are made immersed from 1 minute for 3 minutes to anode 
electrolysis water (ion water) of Blank (with no processing), and pH6, they measure a degree of 
hardness of 0.1 microns of surface layers of each glass substrate at the time of being immersed in 
anode electrolysis water (ion water) of pH3-pH5 for 1 minute, respectively, and washing, and 
Vickers hardness to 1 micron with a thin film hardness meter for NEC HDD (MHA-400). 
Among drawing, when -o- grinds a glass substrate using Si02 (silicon dioxide), (a) and -**- 
show (b), when a glass substrate is ground using Ce (cerium). As Testl, to the ion underwater of 
pH6 and as Test2 for 1 minute As Test3 for 2 minutes to the ion underwater of pH6 the ion 
underwater of pH6 as Test4 for 3 minutes To the ion underwater of pH5, it is immersed in the 
ion underwater of pH4 as TestS for 1 minute, is immersed in the ion underwater of pH3 for 1 
minute as Test6 for 1 minute, it washes, and the Vickers hardness is measured. In addition, those 
without processing which do not perform washing by immersion to ion water etc. as Test7 were 
shown as Blank among drawing 2 and 3. 

[0028] As shown in these drawing 2 and 3, it can know that an alkali component in polishing 
liquid and a silicic acid component generated at a production process of polishing react, destroy 
Si-0 association which is the frame of a glass substrate, and surface hardness falls remarkably at 
the last polishing production process when polishing liquid containing an alkali component is 
used. 

[0029] Next, the shock resistance was examined about a 2.5 inches glass substrate which 
performed these processings, this trial ~ the Yoshida Seiki make - using pendulum type impact 
tester PST-300, having used l.Omsec(s) and trial head spring pressure as 0.5grf(s) for reaction 
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time having used that ballistic pendulum radius as 3 OOmrn, it measured so that a half sine wave 

form might be drawn. That is, a pendulum of 300mm radius was divided into what changed G 

into a pendulum vertical plane, was dropped 4 times from a level condition, was immersed in ion 

water, and was washed, and the conventional thing which is not washed, and was performed, and 

the damage condition was viewed. A table 3 is what showed the damage condition, and O mark 

shows what has un-exact x mark for a thing excellent in shock resistance. 

[0030] 

[A table 3] 
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[Tester : PST-300(YoshidH-Sciki)] 

■Itfi^t)^^ :300mm 
1.0msec 

■ ttm^y hV<*E :0.6grf 

[0031] In addition, a strengthening condition of the conventional glass substrate which does not 
carry out the above-mentioned washing is shown in a table 4. A table 4 shows surface stress 
(kg/mm2) and its stress depth (micrometer) of Sample A and Sample B before and behind the 
last polishing production process about Sample A (lot number 9703 1 8) and Sample B (lot 
number 970722). 
[0032] 
[A table 4] 
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[0033] As a measurement result shown in the above-mentioned table 4 shows, in front of the last 
polishing production process, Sample A presents surface stress of 2, Sample B presents surface 
stress of 2 1 10 to 1 15 kg/mm 77 to 86 kg/mm, it serves as surface stress of 2 mm 65-70kg /with 
Sample A after the last polishing production process, and presenting 100kg /of surface stress of 2 
mm can know with Sample B. And the stress depth (micrometer) at this time was [ Sample / A ] 
29 to 30 micrometer about 30 to 33.8 micrometer, and Sample B. As shown in these drawing 2 
and drawing 3 , even if a glass substrate which performed washing by immersion to ion water 
raises strengthening processing conditions, shock-proof ability can know not changing. 
[0034] Moreover, a measurement result which shows that a projection on the surface of a glass 
substrate by corrosion of an alkali component is preferentially melted with ion water, and 
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drawing 4 and drawing 5 become flat is shown. Like the above, by Tarystep made from rank 
tailor HOBUSON, a location is changed, a sample top is measured at intervals of 200 microns, 
and the maximum is shown. 

[0035] If a gel layer which contains an alkali component with a low degree of hardness on the 
surface of a glass substrate exists as a result of drawing 4 and processing nothing of drawing 5 
shows, this alkali component reacts with carbon dioxide gas in air, in inside of a short time, a 
projection by corrosion will be generated on that surface, and the degree of ****** will 
deteriorate. 

[0036] Next, invention-in-this-application persons tried measurement again about an 
improvement of surface roughness by ion backwashing by water. That is, change of surface 
roughness maximum (Rt) by ion backwashing by water of an HDD (hard disk) glass substrate 
and center line average roughness (Ra) was measured. 

[0037] This measurement is divided without 2-8, and processing of pH concentration of ion 
water about silicon glass for HDD (hard disk), and Zn silicate system glass. Here Said silicon 
glass for HDD (hard disk), Usually, it was immersed in ion water (those without processing are 
included) with which said pH concentration differs for 1 minute, respectively, and glass was 
washed, after that, it was immersed in ultrapure water for 3 minutes, it washed, room 
temperature nitrogen gas performed blow desiccation, and the one side was measured 4 times. 
Drawing 4 shows the surface roughness maximum (Rt), and drawing 5 shows this surface 
roughness (Ra). In drawing 4 and drawing 5 , -**- shows a silicon glass substrate for HDD (hard 
disk), and -o- shows surface roughness maximum (Rt) of Zn silicate system glass. 
[0038] In addition, using a Tarystep measuring instrument made from rank tailor HOBUSON, 
this measurement changes a location 4 times at intervals of 200 microns, measures a sample top, 
and records that maximum. 

[0039] Since etching of the surface is performed by ion backwashing-by- water processing at the 
same time an alkali component of a glass substrate is removed so that clearly from drawing 4 and 
drawing 5 , it can know that surface roughness will be improved. It acts on ion water which 
consists of a carbonate which was rich in an alkali component alternatively, a reaction is 
promoted more promptly than a location without a projection, a projection based on a corrosion 
by alkali component is removed preferentially, and especially a projection generated on the glass 
substrate surface makes the glass surface smooth, and can know that surface roughness will 
improve. Furthermore, since an OH radical on the surface of glass was removed, consequently a 
smooth film of Si02 was formed by glass substrate surface roughness's improving and removing 
an alkali component, invention-in-this-application persons measured improvement in the 
stacking tendency of a magnetic film by which spatter formation is carried out on this film. 
[0040] A graph shown in drawing 6 and drawing 7 shows deltatheta50 which is the stacking 
tendency ability of a titanium crystal of a substrate of a magnetic film by which a spatter is 
carried out to the glass substrate surface. Here, deltathetaSO says angle width of face of a location 
set to one half of diffraction line intensity, and becomes the index which shows that the stacking 
tendency of the location there is so good that the width of face is narrow. 
[0041] Drawing 6 and drawing 7 are the graphs which showed orientation of a titanium crystal 
(002) on the above-mentioned surface of glass with X-ray half-value width. An X-ray diffraction 
equipment Cu target scintillation counter made from the physical science electrical and electric 
equipment is used for these graphs, and they are 700A of spatter film pressure, and 0.2Pa of 
spatter **. Attachment ASC-5 are used for a high-resolution RINT200 wide-angle goniometer. 
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By divergent slit l/2deg., scattering slit l/2deg., and light-receiving slit 0.15mm The operation 
mode is made continuation and full automatic monochrome count meter is measured at scanning 
speed l.OOO.degree/min, and scanning step O.OlOdegree, an actuation shaft (theta), the criminal- 
investigation range of 5.000-35.000 degrees, 2theta, and 0.000 degrees of fixed angles. 
[0042] In addition, drawing 6 measures a sample (sample name S84ND-5rocking) of ion **** 
washing processing, and drawing 7 measures a sample (A84SD7 rocking) which was immersed 
in ion water and performed washing processing. By drawing 6 , the deltathetaSO is 4.38 degrees, 
and that to which the deltathetaSO was immersed in ion water, and performed washing 
processing to being 5.83 degrees shows that the stacking tendency ability increased, as shown in 
drawing 7 . 

[0043] Therefore, as a result of the stacking tendency of a substrate film on the surface of a glass 
substrate gathering, in a S/N ratio which the stacking tendency of a magnetic film by which a 
spatter is carried out on it will also increase, consequently shows a data-medium noise, 
improvement in about three to 5 db is attained. 

[0044] As mentioned above, by choosing a pH value of ion water to be used suitably, reaction 
removal of the projection on the surface of a substrate by carbonate which was rich in the alkali 
component is carried out, and the degree 0 f ****** of a manufacture method of a glass substrate 
for magnetic disks concerning this invention improves further as **** 2 example was shown. 
Furthermore, when surface hardness increases and this is used for an HDD (hard disk) pedestal 
by choosing ion concentration and washing (immersion) time amount suitably, the pair impact 
engine performance improves. 

[0045] And since the stacking tendency of a substrate film by which the degree 0 f ****** of a 
glass substrate is improved, consequently a spatter is carried out to that substrate surface by 
performing ion water immersion processing in advance, and a magnetic film improves and the 
generation of gas of a spatter ground is also controlled deltathetaSO of that part and a film by 
which a spatter is carried out can be made small, and the degree of ****** of a magnetic film is 
improved also from this point, consequently it converts into a data-medium noise, and the noise 
reduction effect of a maximum of 5 db degree becomes possible. 

[0046] Invention-in-this-application persons fuse and cast amorphous glass, and do heat-of- 
crystallization processing. (The third example) It is anode electrolysis water (it is also sometimes 
hereafter called "ion water".) of with a pH concentration of about six ion concentration about 
glass ceramics to which a crystalline substance square manufactured by carrying out the 
manufacture last polishing occupies 10 - 70% of the whole. When immersed and washed, plating 
adhesion improves, a projection based on a corrosion by alkali component is removed further 
preferentially, the glass surface becomes smooth, and it could know that surface roughness 
would improve. 

[0047] That is, in said glass substrate, although alkaline polishing liquid is usually used at the 
last polishing production process, this component remains in the amorphous glass surface and an 
interface of a crystalline and amorphous glass, and worsens the adhesion of plating, and reacts 
with moisture in air, and carbon dioxide gas, and produces a corrosion of a letter of a projection. 
Then, corrosion resistance and plating adhesion force can be made to improve by being 
immersed in ion water and washing an alkali component after the last polishing production 
process. 

[0048] First, the following components are dissolved as glass ceramics and a pellet is made. 
Si02 76.8 WT%Li20 15.0aluminum 203 4.0K2O 2.0P2O2 2. OAs 203 Heat-of-crystallization 
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processing is carried out, colloidal silica and alkaline polishing liquid (NaOH) are used, and 
surface roughness Ra obtains a disc-like glass-ceramics substrate of a predetermined size for 900 
degrees C and 90 minutes whose surface roughness maximum Rt is 47 A by 5 A for 0.2, next an 
obtained pellet. Drawing 8 measures surface roughness of a crystal glass substrate after the last 
polishing with a roughness measuring device (Tencor P-l) by the U.S. ten call (Tencor) 
company. It is one of results of having rotated a substrate by a unit of 90 degrees, and having 
scanned 4 times linearly by 1 OA/second in speed over 500 micrometers, and checked that surface 
roughness Ra was 5 A and the surface roughness maximum Rt was 56A. 
[0049] It was immersed in anode electrolysis water which has ion concentration of pH6 for 3 
minutes, and said glass substrate was washed, and after an appropriate time, it was pure, and 
washed, the glass substrate itself was rotated, spin desiccation was performed, an anticorrosion 
test on RHthe 10th was carried out 80-degree C 90% after that, and surface roughness of a glass 
substrate was measured. Moreover, for a comparison, an anticorrosion test on RHthe 10th was 
carried out 80-degree C 90% also about washing a glass substrate which is not processed 
[ immersion to anode electrolysis water, and ], and surface roughness of a glass substrate was 
measured. 

[0050] Drawing 9 and drawing 10 are as a result of [ of a washing unsettled glass substrate for a 
comparison ] surface roughness measurement. A substrate is rotated by a unit of 90 degrees, and 
two of results of having scanned 4 times linearly by 2micrometers/second in speed over 200 
micrometers are shown. By result of drawing 9 , surface roughness Ra is 12A and the surface 
roughness maximum Rt is 202 A, and by result of drawing 10 , surface roughness Ra is 106 A, the 
surface roughness maximum Rt is 1 161 A, and it can know that a projection was formed as 
compared with surface roughness of a glass substrate before an anticorrosion test. Drawing 1 1 is 
AFM which observed said unsettled glass substrate surface with a stylus diamond (0.5r, 15mg 
load). A huge projection is formed and it can know that a result of drawing 9 and drawing 10 is 
right. As these drawing 9 - drawing 1 1 show, it can know that an alkali component which 
remained in the crystalloid glass surface and an interface of a crystalline and amorphous glass 
reacts with moisture in air and carbon dioxide gas, produce a corrosion, and a huge projection is 
formed at the last polishing production process when polishing liquid of an alkali component is 
used. 

[0051] Drawing 12 is as a result of [ of a glass substrate which was immersed in said anode 
electrolysis water for 3 minutes, and was washed ] surface roughness measurement. A substrate 
is rotated by a unit of 90 degrees, and one of results of having scanned 4 times linearly by 
2micrometers/second in speed over 200 micrometers is shown. In a result of drawing 12 , surface 
roughness Ra is 15A and the surface roughness maximum Rt is 164A. If it is immersed in ion 
water and a glass-ceramics substrate is washed as shown in this drawing An alkali component on 
the surface of a substrate, and a case where polishing liquid of an alkali component is especially 
used at the last polishing production process, Formation of a projection based on a corrosion by 
alkali component in which an alkali component which remained in the crystalloid glass surface 
and an interface of a crystalline and amorphous glass could remove alternatively, consequently 
remained is prevented, the glass substrate surface is made smooth, and it can know that surface 
roughness will improve. 

[0052] Furthermore, invention-in-this-application persons carried out nickel-P plating to the 
glass surface, and measured adhesion force of plating. First, as it is the above, glass ceramics 
whose surface roughness Ra is 5 A and whose surface roughness maximum Rt is 56 A are 
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obtained. It is immersed in anode electrolysis water which has ion concentration of pH6 for 3 
minutes, and this glass substrate is washed, and after an appropriate time, it is pure, and washes, 
the glass substrate itself is rotated, and spin desiccation is performed. Then, after activating the 
glass surface with Pt catalyst, nickel-P was plated with electrolytic plating liquid made from the 
Kamimura industry in thickness of 2 microns, and an adhesion test was performed using a tape. 
Moreover, after activating the glass surface with Pt catalyst about washing a glass substrate 
which is not processed [ immersion to anode electrolysis water, and ] for a comparison, nickel-P 
was plated in thickness of 2 microns, and an adhesion test was performed using a tape. 
[0053] Consequently, with a glass substrate which carried out washing processing with ion 
water, when adhesion force to a processing [ in which it does not wash ] glass substrate was 
made into 1 00%, adhesion force of being twice many as this was demonstrated by the average 
150 to 250%. If it is immersed in ion water and a glass-ceramics substrate is washed as this result 
shows, an alkali component which remained in the amorphous glass surface an alkali component 
on the surface of a substrate and at the time of using polishing liquid of an alkali component at 
the last polishing production process especially and an interface of a crystalline and amorphous 
glass can remove alternatively, and, thereby, it can know that plating adhesion force on the 
surface of glass will improve. 
[0054] 

[Effect of the Invention] Washing of the ion-exchange strengthening mold magnetic-disk 
substrate by the ion water which contains hydronalium nium ion as mentioned above, or a glass- 
ceramics substrate can reduce the alkali constituent concentration on the surface of a substrate, 
without lowering that surface roughness, and can expect effectiveness from the corrosion of the 
substrate which is the trouble of this type of substrate and improvement in the SN ratio of data 
medium, and the corrosion prevention of a magnetic-recording film. The ion concentration to be 
used is suitably changed according to the conditions of a glass component and ion strengthening, 
and it deals in it. 

[0055] That is, this invention is a thing which was used for washing of an ion-exchange 
strengthening mold magnetic-disk substrate or a glass-ceramics substrate with the anode 
electrolysis water containing many hydronalium nium ion paying attention to the phenomenon in 
which diffusion of the alkali metal in glass is notably accelerated by hydronalium nium ion H30 
and to carry out. Anode electrolysis water is obtained by the electrolysis of water, and is very 
activity. It is replaced by the alkali-metal component and selection target on the surface of a 
glass substrate, consequently the alkali constituent concentration of the surface of a glass 
substrate can be reduced. More characteristic There is a remarkable effect that only the alkali ion 
concentration on the surface of a glass substrate can be reduced without degrading the surface 
roughness of a glass substrate by considering as the thing of a request of the concentration of the 
anode electrolysis water used moderately, since a substitution reaction with said alkali 
component is performed alternatively. 

[0056] Moreover, generally, since molecule size becomes small, anode electrolysis water has the 
good permeability to the micro crack in a glass substrate (micro crack), and since it permeates 
easily also into a crack, though the alkali component exists in a crack, it can remove the alkali 
component in this crack efficiently. Furthermore, in order for there to be comparatively little 
other base ion other than hydronalium nium ion etc. and to end, after washing processing with 
anode electrolysis water, the detergent using a special acid or alkali is not needed, but only 
washing by pure water is sufficient for it, and if it is the former, it is effective [ after ] in not 
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taking the excessive washing production process needed. 

[0057] Moreover, the washing method of the glass substrate for magnetic disks concerning this 
invention Reaction removal of the projection on the surface of a substrate by the carbonate which 
was rich in the alkali component by choosing the pH value of the ion water to be used suitably is 
carried out. Since the stacking tendency of the substrate film with which the degree of ****** 
can be further raised, consequently a spatter is carried out to the substrate surface, and a 
magnetic film improves and the generation of gas of the spatter ground is also controlled 
deltathetaSO of that part and the film by which a spatter is carried out can be made small, and the 
degree of ****** is improved also from this point, consequently it converts into a data-medium 
noise, and the noise reduction effect of a maximum of 5 db degree becomes possible. 
[0058] Furthermore, to the glass-ceramics substrate for magnetic disks, the adhesion force of NI- 
P plating can be improved by washing with ion water. Consequently, the prevention effect of 
damage on the magnetic disk by the desorption of a deposit etc. is expectable. 
[0059] Furthermore, when surface hardness increases and this is used for an HDD (hard disk) 
pedestal by choosing ion concentration and immersion time amount suitably, the pair impact 
engine performance improves. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the condition of the water adsorption by immersion 
in the anode electrolysis water performed before the spatter of the glass substrate for magnetic 
disks. 

[Drawing 2] Drawing 2 is having no processing (Blank) and drawing showing the result of 
having measured the surface layer degree of hardness and Vickers hardness of a glass substrate 
at the time of making it immersed from 1 minute for 3 minutes, respectively in the anode 
electrolysis water (ion water) of pH6, and the anode electrolysis water (ion water) of pH3-pH5. 
[Drawing 3] Drawing 3 is having no processing (Blank) and drawing showing the result of 
having measured the surface layer degree of hardness and Vickers hardness of a glass substrate 
at the time of making it immersed from 1 minute for 3 minutes, respectively in the anode 
electrolysis water (ion water) of pH6, and the anode electrolysis water (ion water) of pH3-pH5. 
[Drawing 4] Drawin g 4 is drawing showing the measurement result which shows that the 
projection on the surface of a glass substrate is preferentially melted by the corrosion of the 
alkali component of ion water, and becomes flat by it. 

[Drawing 5] Drawing 5 is drawing showing the measurement result which shows that the 
projection on the surface of a glass substrate is preferentially melted by the corrosion of the 
alkali component of ion water, and becomes flat by it. 

[Drawing 6] Drawing 6 is drawing showing in a graph deltathetaSO which is the stacking 
tendency ability of the titanium crystal on the surface of a film of a substrate film and a magnetic 
film by which a spatter is carried out to the glass substrate surface. 
[Drawin g 7] Drawin g 7 is drawing showing in a graph deltathetaSO which is the stacking 
tendency ability of the titanium crystal on the surface of a film of a substrate film and a magnetic 
film by which a spatter is carried out to the glass substrate surface. 

[Drawing 8] Drawing 8 is drawing showing the result of having measured the surface roughness 
of the glass-ceramics substrate after the last polishing. 

[Drawing 9] Drawing 9 is drawing showing the measurement result which means that the 
projection was formed on the surface of glass ceramics by the corrosion of an alkali component. 
[Drawing 10] Drawing 10 is drawing showing the measurement result which means that the 
projection was formed on the surface of glass ceramics by the corrosion of an alkali component. 
[Drawing 11] Drawing 1 1 is drawing which observed the projection formed on the surface of 
glass ceramics by AFM by the corrosion of an alkali component. 

[Drawing 12] Drawing 12 is drawing showing the measurement result showing the projection by 
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the corrosion not having been formed, as a result of an alkali component's being alternatively 
removed by washing processing with anode electrolysis water (ion water). 
[Description of Notations] 

Ra Center line average of roughness height (surface roughness) 
Rp Center line mountain height 
Rt Surface roughness maximum 



[Translation done.] 
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